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DETAILED ACTION 

1 . This action is in response to the papers filed June 4, 2004. 

2. Currently, claims 1-19,21 -23, 28-42 are pending. 

3. All arguments have been thoroughly reviewed but are deemed non-persuasive 
for the reasons which follow. 

4. Any objections and rejections not reiterated below are hereby withdrawn . 

5. This action contains new grounds of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-4, 9-18, 21, 28-29, 37, 41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Adams et al. (US Pat. 6,060,288, May 2000). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1, Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
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support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21 ). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
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25)(limitations of Claim 41 ). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). Therefore since Adams teaches 
each limitation of the instant claims, Adams anticipates the claimed invention. 
Response to Arguments 

The response traverses the rejection. The response asserts that Adams does 
not teach a method involving a linking agent containing a polyethylene glycol spacer. 
This argument has been reviewed but is not convincing because Adams teaches that 
spacer groups of hexaethylene-glycol (a polyethylene-glycol) are included during 
synthesis of the primer to eliminate stearic hindrance during the annealing reaction. 
Adams therefore, does teach, a method involving a linking agent containing a 
polyethylene glycol, particularly hexaethylene glycol claimed in Claim 21. Thus for the 
reasons above and those already of record, the rejection is maintained. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Adams et 
al. (US Pat. 6,060,288, May 2000) in view of Hall (US Pat. 5,475,098). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
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product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 

i 

groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21 ). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
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irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41 ). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). While Adams suggest that the 
method can be used to detect viral, bacterial and yeast nucleic acids from pathogenic 
organisms, Adams does not specifically teach detecting E. coli. 

However, Hall teaches nucleic acids oligonucleotides useful for detecting E. coli. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have modified the method of Adams for detecting 
nucleic acids to detect the specific nucleic acids taught by Hall. The ordinary artisan 
would have been motivated to have detect E. coli for the expect benefit of rapidly and 
specifically detecting the infections bacteria E. coli. 
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9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Adams et 
al. (US Pat. 6,060,288, May 2000) in view of Springer (US Pat. 5,489,513). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21 ). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
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to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 
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While Adams suggest that the method can be used to detect viral, bacterial and 
yeast nucleic acids from pathogenic organisms, Adams does not specifically teach 
detecting Candida albicans. 

However, Springer teaches nucleic acids oligonucleotides useful for detecting 
Candida albicans. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have modified the method of Adams for detecting 

/ — 

nucleic acids to detect the specific nucleic acids taught by Springer. The ordinary 
artisan would have been motivated to have detect Candida albicans for the expect 
benefit of rapidly and specifically detecting the infections fungus Candida albicans. 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Adams et 
al. (US Pat. 6,060,288, May 2000) in view of Respess (US Pat. 5,599,662). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21 ). The spacer 
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m 

region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
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specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 

While Adams suggest that the method can be used to detect viral, bacterial and 
yeast nucleic acids from pathogenic organisms, Adams does not specifically teach 
detecting human immunodeficiency virus (HIV). 

However, Respess teaches nucleic acids oligonucleotides useful for detecting 

■ 

HIV. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have modified the method of Adams for detecting 
nucleic acids to detect the specific nucleic acids taught by Respess. The ordinary 
artisan would have been motivated to have detect HIV for the expect benefit of rapidly 
and specifically detecting the infections virus HIV. 

1 1 . Claim 8 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Adams et 
al. (US Pat. 6,060,288, May 2000) in view of Wataya (US Pat. 5,792,609) 
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Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
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include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 1 3-1 5)(l imitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41 ). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 

While Adams suggest that the method can be used to detect viral, bacterial and 
yeast nucleic acids from pathogenic organisms, Adams does not specifically teach 
detecting Plasmodium ovale. 
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However, Wataya teaches nucleic acids oligonucleotides useful for detecting 
Plasmodium ovale. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the time the 
invention was made to have modified the method of Adams for detecting nucleic acids 
to detect the specific nucleic acids taught by Wataya. The ordinary artisan would have 
been motivated to have detect Plasmodium ovale for the expect benefit of rapidly and 
specifically detecting the infections fungus Plasmodium ovale. 

12. Claims 19, 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Adams et al. (US Pat. 6,060,288, May 2000) in view of Janjic et al. (US Pat. 
6,582,918, June 2003). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
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claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41 ). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1. The methods can also be used to detect viral, bacterial and yeast nucleic 
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acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-1 2). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 

Adams does not specifically teach the structure of the 5-Amino Modifier C6 
Spacer or a spacer phosphoramidite 18. 

However, Janjic et al. (herein referred to as Janjic) teaches the structure of pentyl 
amino linker, Figure 9D which is 5'-Amino Modifier C6 spacer. Janjic also teaches the 
structure of hexaethylene glycol spacer phosphoramidite, Figure 9C. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have attached the oligonucleotides to the support using 
known chemical structures for the linkers. Since Janjic teaches the structures of the 
spacers, the ordinary artisan would have been motivated to have used these structures 

t 

to attach the oligonucleotides to the support. 

1 3. Claims 30-35 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Adams et al. (US Pat. 6,060,288, May 2000) in view of Fulcrand et al. (US Pat. 
6,31 9,674, November 2001 ). 
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Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1, Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-1 7). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
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include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1 . The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-12). Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 

Adams does not specifically teach functionalizing the substrate with an amino 
group by reaction with an amine compound such as 3-aminopropyl trimethoxysilane, 
using particular olefin monomers or particular substrates. 
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However, Fulcrand et al. (herein referred to as Fulcrand) teaches methods for 
the covalent attachement of ligands to a surface. These reactions are typically 
performed by reaction of an active functional group on the ligand with an activated 
functional group on the surface. Functional groups include treating the surface of an 
organic support with N-(2-aminoethyl)-3-aminopropyltrimethoxysilane or 3- 
aminopropyltriethoxysilane with the amino group as an attachment point (col. 2, lines 
37-40)(limitations of Claim 30). Fulcrand teaches that the surface of the support may be 
glass, silica, magnesium sulfate, natural polymeric material such as polyacrylamide, 
polyacrylate, polyethylene, polypropylene, for example (see complete list on col. 1 , lines 
20-40)(limitations of Claim 36). Moreover, the surface may be treated to attach the first 
portion of the linking group. For surface comprised of silicon oxide groups, one 
technique for introducing siloxyl groups onto the surface involves reactive hydrophilic 
moieties on the surface. For example an olefin that may be converted to a hydroxyl 
group is appropriate (col, 14, lines 45-65)(limitations of Claims 31-35). Fulcrand further 
teaches a number of ways that the functionalization is attached. The silyl functionality 
can be a trichlorosiyl functionality, or tri(lower) alkoxysilyl functionality such as 
trimethoxysiyl or tiethoxysiyl (col. 1 5). The mixtures thereof, may include any of the 
functional groups identified by the instant claims. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have modified the attachment means for attaching the 
primer of Adams to the solid support using the teachings of Fulcrand. Fulcrand teaches 
a wide variety of covalent linkages which require various functional groups on the 
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probes and on the surfaces. The ordinary artisan would have been motivated to have 
attached the instant probes to the solid support using any well known method taught in 
the art absent unexpected results. 

14. Claims 38-40, 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Adams et al. (US Pat. 6,060,288, May 2000) in view of George (US Pat. 
5,728,526). 

Adams et al. (herein referred to as Adams) teaches a method for performing 
amplifications of nucleic acid on supports. Adams teaches that target nucleic acid 
sequence in a test sample is amplified, detected, and can be quantified, using pairs of 
primer attached to a surface contacting the sample and optionally other chemical 
reagents (col. 12, lines 60-66). In example 1 , Adams teaches detection of an elongation 
product (col. 22). The primer is immobilized on an epoxy silane derivatized solid 
support by a 5' amino group (col. 22, lines 50-55)(limitations of Claim 1a, 29). Spacer 
groups of hexaethylene-glycol are included during synthesis of the primer to eliminate 
stearic hindrance during the annealing reaction (limitations of Claim 21). The spacer 
region is introduced into the synthesized primer prior to amino group addition, resulting 
in a calculated spacer region length of 25 angstroms (col. 22, lines 55-58)(limitations of 
claim 14-17). Adams further reaches that NH2-C6 linkers may be used on the primers 
such that the primers carry a primary amine group linked by a six carbon chain at their 
5' ends (col. 24)(limitations of Claim 18). The primer is allowed to anneal to the target 
sequence of the test sample and extended to form an elongation product extending 
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from the immobilized primer and which is complementary to the target nucleic acid 
sequence (col. 22, lines 60-66)(limitations of Claim 1b, c). The reaction mixture is 
washed from the reaction surface and the immobilized amplification product detected 
(limitations of claim 1d). When amplification conditions are imposed, amplified target 
nucleic acid sequence, also referred to herein as polynucleotide, is formed and attached 
to said surface by extension from the primers so attached (col. 13, lines 4-6). The 
amplificate so formed can be detected (col. 13, lines 10-13). Labeling techniques 
include using a detectable probe after the amplification phase of the analysis is 
complete (col. 13, lines 13-15)(limitations of Claim 1e, f). Adams teaches detecting the 
label immobilized on the solid substrate indicating the presence or absence of the target 
nucleic acid molecule in the sample. Adams teaches that when detection scheme is 
fluorescence of a fluorogenic substance, such fluorescence can be induced by 
irradiating the surface bound amplificate with excitation radiation (col. 13, lines 20- 
25)(limitations of Claim 41 ). Adams teaches using the human beta-globin gene 
(limitations of Claim 2, 3)(col. 24, lines 50-65). Adams teaches that the invention can be 
used to detect genetic abnormalities, such as mutations that are associated with 
specific disease, such as cystic fibrosis, or a genetic marker for cancer such as mutated 
BRCA1. The methods can also be used to detect viral, bacterial and yeast nucleic 
acids form pathogenic organisms indicative of infection (col. 5, lines 60-70)(limitations of 
Claim 4, 9-1 2\. Adams further teaches that the methods can be sued in forensic 
medicine (limitations of Claim 13). Adams teaches that the solid support encompasses 
beads, membranes, silicon, silane and silicate supports (col. 7, lines 40-45)(limitations 
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of Claim 28). Adams teaches that the surface can contain concave or convex areas 
that would be particularly suited to provide for the analysis of multiple samples , ie. a 
microwell (col. 7, lines 55-60)(limitations of Claim 37). 

Adams does not specifically teach using an extension reaction comprising all 
dNTP and dITP and dUTP or particular polymerase. 

However, George teaches different nucleotides which can be used in extension 
are deoxythymidine triphosphate (dTTP); deoxyadenosine triphosphate (dATP); 
deoxyguanosine triphosphate (dGTP); and deoxycytidine triphosphate (dCTP). On the 
other hand, when the target nucleic acid sequence is RNA, the four different nucleotides 
are uridine triphosphate (UTP); adenosine triphosphate (ATP); guanosine triphosphate 
(GTP); and cytidine triphosphate (CTP). Alternatively, deoxyuridine triphosphate 
(dUTP), deoxyinosine triphosphate (dITP), inosine triphosphate (ITP) or any other 
modified base may replace one of the four nucleotides or may be included along with 
the four nucleotides (col. 13, lines 5-25). George further teaches that the polymerizing 
agent for extension may include E. coli DNA polymerase to form complementary 
sequence to the target (col. 13, lines 35-45)(limitation of Claim 39). Further, George 
teaches that hybridization takes place at temperatures of 63-68C. Thus, probe 
temperatures which are greater are more preferable for stability and detection. Finally, 
George teaches polynucleotides may be labeled with fluorescent dyes, such as 
fluoresceing, Texa Red, for example. 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have modified the teachings of Adams to include a 
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composition of all four nucleotides along with inosine and deoxyuridine for the benefits 
of modified bases taught by George. Further, the ordinary artisan would have been 
motivated to have used well known polymerases in the method of Adams such as the 
polymerases taught by George which function to extend nucleic acids. Adams 
specifically teauces using a thermostable polymerase, however fails to specifically teach 
which polymerase was used. Therefore, using any of the thermostable polymerases 
taught by George would have been obvious to the ordinary artisan at the time the 
invention was made. Finally, Adams does not specifically teach the labeling means for 
the nucleic acid probes. However, George specifically teaches well known labeling 
means which would be useful for labeling the probes. Therefore, the ordinary artisan 
would have been motivated to have labeled the probe with a detectable probe which 
was detectable with fluorescence. 



1 5. No claims allowable over the art. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Jeanine Goldberg whose telephone number is 
(571) 272-0743. The examiner can normally be reached Monday-Friday from 7:00 a.m. 
to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion, can be reached on (571) 272-0782. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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